a 


1135520016-7 


Fotis 
ESR: 


y 
Bry 


‘1ORG: none s 


iA 
TITLE: Certain characteristics of the incidents of solar radiation on inclined surfaces 


souncEe” Leningrad. Glavnaya gcofizicheskaya observatoriya. Trudy, 00. 179, 1968. 
Teplovoy balans (Heat balance), 108-117 
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ABSTRACT: Experiments were set up during the summer of 1963 in Yygeva, Estonian SSSR, 
which is situated slightly south of Leningrad, to elucidate the characteristics of the diurnal 

; | vartation of solar radiation arriving on model inclined surfaces having different curvatures and 
‘ortentation, All measurements were carried out in agricultural fields for 23 days, during which 
7 days were clear, 6 days were cloudy, and the remaining 10 days had a partial cloud cover. 
The albedo values of the subjacent surface varied from 21 to 23%. A Yanishevskiy pyranometer 
was used to observe solar radiation. Global and diffuse radiation arriving cz inclined surfaces 
with a curvature of 10,20, 30,40, 60, and 90° oriented in succession northward, southward, eas 
ward, and westward, was measured, Direct solar radiation arriving on a surface perpendicu- 
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lar to the rays was measured by a thermoelectric Yanishevskly actinometer and then it was 

used for converting the direct radiation arriving on an incline, The investigations revealed 

that southern slopes with an angle of inclination of 40° received the maximal quantity of global 
radiation, The dependence of the arrival of global radiation on curvature of the incline is al- 
most identical for conditions of a cloud-free sky, partial cloud cover, and clouds of the upper 
level, Under conditions of a cloudy sky the arrival of global radiation onto slopes decreases 
with density of the cloud cover. The dependence of diffuse radiation of the elevation of the sun 
is leas evident, Some increase in radiation when the slopes are faced toward the sun is caused - 
by an increase of radiation reflected from the horizontal surface. Orig. art. has: 3 tables end 


6 figures. 
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tion is cvaporcd until the renainder is dry. 
The renainder is treated with concecntratcd HCl 
and the solution is cvaporatcd: the rerainder is 
treatcd with 2% HCl, the solution is filterca anda 
the remainder is fuscd with 4 to 5 @ of KyC02 (to 
clininatc Ti, C», Si, Fe and othor componénts) 
The fuscd mass is leached out with watcr, the 
solution is dilutcd to 100 nl and filtercd: 16 
nl of the filtrate arc boiled down to 5 nl. 0.2 
til of 505 K or No citrate solution and 30 rl of 
conccntratcd HCl arc addcd, also 5 drops of 

2979 SOlution of jJoincr's gluc and HCl to nake 
up to 50 nl arc addcd, No is passed through for 
15 to 20 min., and it is polarogranhed. Contcnts 
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PRUE, Andes TARAKANOV,K.1- 
TITLE The Leading-0ut of Bundles of Energy-Biob particles through the 
Pole Shoes of the Rlectromagnet of a Phasotron. 
PERIODICAL Atonnaje gnergijs, 1» asce5, 979 (1956) 
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_ sSUBJECT Ussk / PHYSICS CanD 1 / 2 PA - 1615 
AUTHOR MUCHIN, A.I., OZsHOY, bBo, rONTEKOKVO, 4B. 
TITLé The Scattering of m - Mesons by Hydrogen. I. Angular Distribution 


at energies of 176, 200, 240, 270 and 307 MeV. 
FeRIODICAL durn.eksp.i teor.fis, 31, fasc.3, 371 - 365 (1956) 
Issued: 12 / 1956 


The present report contains an exact discussion of the results obtained by 
A.I. MUCHIN, &.B. OZbROV, Be PONTKKOKVO ( report of the Institute for Nuclear 
Problems of the Academy of Sciences of the USSR, 1955, lectures delivered on the 
All Soviet Conference on the Physics of high-energy particles, 14 - 22 May 1956) 
concerning the scattering described in the above title. Measuring was carried out 
by means of scintillation counters. The bundles of positive pions were produced by 
the bombardment of a polyethylene target by the proton bundle leaving the synchro- 
cyclotron. The corresponding reaction is p#p+wm +*de 


Test order. For measuring angular distributions a CERENKOV detector and Liquid- 
Scintillation-counters were used, which were connected in coincidence for the 
registration of positive pions inciding upon the hydrogen target. The total cross 
sections of the interaction between positive pions and hydrogen were measured from | 
the decrease of intensity of the meson bundle passing through the hydrogen scatterer. 
There follows a discussion of measurements carried out. 


Measuring results: Measuring results are shown in tables. The differential cross 
sections in the laboratory system and in the center of mass system and, in addition, 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135520016-7" 


"APPROVED FOR RELEASE: 03/13/2001 SUE RD ree OOntokoos teat 0-7 | 


re 


spurs meaais aes 


+Zurn,eksp.i teor.fis, 31, fasc.3, 371 - 385 (1956) CakD 2 /2 PA - 1615 


the following parameters are concerned: The factor K, which characterizes the bundle, 
the effective space angle 2 » and the degree of efficiency « of the registration 

of the mesons under the angle - The amount of occurring errors is discussed. The 
experimental data for the meson ener gy of 30}MeV_are best approximatea ny a function 
of the type de/d2 += a,+ a4? (cos ©) + Ay 1 (cos )+0,Ps (cos) ta, tf, (cosQ). therefore 

the processes of meson-nucleon scattering are probably no longer well described by 

j~ and P-waves alone. The importance of the contribution made by D-waves will be 
evaluated later. A further table contains the coefficients of the anguiar distribution 
which were found by means of the method of the smallest squares, angular distribution 
was approximated by a function with 5 free parameters. 

Also the values of the total cross sections were Shown together in a table. In a dia- 
eram the curves of the energy dependence of the total cross section $4 (7", p) 
obtained by the decrease of intensity of the bundle as well as of the cross sections 
obtained by integration of the differential cross sections are compared with one another. 
Agreement is good and a certain deviation was found only at 200 Mev. 


INSTITUTION ° Institute for Nuclear Problems of the Academy o1 sciences of the UoSh. 
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SUBJECT ussRk / PHYSICS caRD 1 / 2 PA - 1867 
,, AUTHOR IGNATENKO,A.E., MUCHIN,A.I., OZEROV,E.B., PONTEKORVO, B. 
\ SITLE fhe Interaction between Pions and the Nuclei of Lead, Copper, 


arbon and Beryllius. 
PERIODICAL urn.ekep.i teor.fis,31,fasc.4,545-949 (1956) 
Issued: 1 / 1957 


The present work at first deals with the results obtained by measuring the 
cross sections o__ of the nonelastic collisions between negative pions and 
Be-, C-, Cue and"Pb-nuclei in the energy interval of from 140 to 400 Mev 
and then discusses them in connection with the corresponding total cross 
sections o,. The nonelastic cross sections were measured by measuring the 


attenuation of the meson bundle passing through a scatterer by the method of 
scintillation counters. Measuring results are shown in a table. The necessary 
corrections are discussed. A diagram illustrates the found energy dependence 
of the nonelastic cross sections and compares them with the nonelastic cross 
sections measured previously by means of scintillation counters at energies 
of less than 140 MeV. The energy dependence of the nonelastic and total cross 
sections of these nuclei in general reminds us of the energy dependence of 
the total cross sections of the scattering of pions by hydrogen and deuteri- 
um. At energies of from 100 to 250 MeV the cross sections depend only 
slightly on energy, but above 250 MeV cross sections diminish comparatively 
quickly. Also at energies below 100 MeV cross sections dininish compara- 
tively quickly. So, and - attain their maximum within that energy domain 
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> (~ 190 MeV), in which also the total cross sections of the scattering of 
pions by hydrogen and deuterium attain their maxima. For the purpose of de- 
termining data concerning the energy dependence of the range R = f(£) the 
here obtained data on Og Were analyzed (on the basis of the optical model). 


The here obtained ranges are shown in a diagram and correspond at all 
energies to the nonelastic cross sections of Be and C. The Yange may be con- 
puted also from the data on the cross sections of interaction between pions 
and free nucleons; a corresponding formula is given. The ranges determined 
by these two methods agree with one another at energies of more than 200 MeY. 
Therefore, pions probably enter into interaction with the individual nucleons 
of the nucleus. The computed and measured energy dependence of the total 
cross section are in good agreement. From the analysis of the here discussed 
results it follows that the optical model, if suitable parameters are used 
(which were computed from the mechanism of the one-nucleon interaction of 
mesons with nuclei) describes the energy dependence of the total and non- 
elastic cross sections for Be, C, Cu and Pb at from 140 to 400 MeV satis- 
factorily. Prom the values of o, and Ee it is possible to obtain data con- 
cerning nuclear dimensions. 


INSTITUTION: Institute for Nuclear Problems of the Academy of Science in 
the USSR 
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SUBJECT ussR / PHYSICS CaRD 1 / 2 PA - 1734 
« AUTHOR MUCHIN,A.I., PONTEKORVO,B. 
TITLE The Scattering of Positive Pions by Hydrogen. II. Judgment and 


nterpretation of Results. 
PERIODICAL urn.eksp.i teor.fis, 31,fasc.4,550-559 (1956) 
Issued: 1 / 1957 


This work (the continuation of A.I.MUCHIN et al., Surn.eksp.i teor.fis,29, 
371 (1955)) investigates the data on the scattering of positive mesons with 
and without the condition that the contribution made by D-states towards 
scattering be very small. If D-states are neglected, interaction occurs only 
in S- and P-states (S-P-analysis), but if they are not neglected, S-P-D- 
analysis is necessary. The latter condition is sensible in the case of ener- 
gies of ~ 300 Me¥. If S-, P-, and D-waves participate in the scattering of 
positive pions, it is found that, in addition to the three phase shifts 

arr O24 and a, (which characterize interaction in the S-, Py /2 and Ps /o7 


state with the isotopic spin 3/2) also the phase shifts 533 and b36 (which 


correspond to the D-states with the total angular momentum 3/2 and 5/2) are 
different from zero. 

Some conclusions drawn from this work and from the previous work cited above: 
The phase shifts 3, are practically equal in the case of S-P- and S-P-D- 


analysis. as probably passes through 90° at an energy of > 176 MeV. The 
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values obtained for az are incompatible with OREAR'S equation a,=-0,11 NH at 


energies of 240, 270, and 307 Mev. However, this equation is well suited for 
low energies if data are described only by ass a4 and 33° However, in con- 


sideration of the data for 307 MeV an S-P-D-analysis ig hardly necessaryfor 
describing the data obtained here. The “optimum" values of the phase «a 1 

become regular at energies >) 200 MeV of the mesons. as, is negative and 
apparently remains below 10° up to 310 Mev. a 1 becomes smaller if data are 
expressed by 5 phase shifts. The "optimum" phase shifts of the D-waves 6 5 
and S36 are positive and negative Tespectively. With increasing energy the 


phases tend towards an increase. In S-P-D-analysis the values of the S-phase 
a, decrease considerably in comparison to the corresponding values obtained 
by S-P-analysis. If the possible contribution made by D-waves is taken into 
account, a, depends linearly or nearly linearly on the momentun of the meson 
up to 310 Mev. The radius of meson-nucleon interaction in any case amounts to 


i 7.10714 cm, no matter whether S- and P-waves suffice for describing scattering 

or not. The real part of the amplitude of scattering in a forward direction ob- 

tained from the causality conditions is in good agreement with its description 

by the phase shifts up to 310 Mey. 

INSTITUTION: Institute for Nuclear Problems of the Academy of Science in the 
USSR. 
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"Positive Pion-Proton Scattering at Energies 176, 200, 240, 270, 
307 and 310 MeV," paper presented at CERN Symposium, 1956, appearing 
in Nuclear Instruments, No. 1, pp. 21-20, 1957 
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The angular distribution of ¢? mesona with enurgtes Vf 
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The Energy Dependence of Asymmetry in u*e*-Decay 


(Energeticheskaya zavisimost' asimmetrii v u*-e -raspade) 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2, pp 340-347 (USSR) 


ABSTRACT : For the investigation of the asymmetry of electrons produced 
during the decay of polarized p-mesons the authors developed 
an experimental system which is described in the following 
The n-meson bundles used for the experiments are from 4 
synchrocyclotron, the energy of the x-mesons amounted to 


~60 MeV, and intensity amounted to 100 mesons /om sec. »The 
experimental arrangement consisted of a shielding wall, a 
collimator with a beryllium filter in the gap, before it the 
two monitor counters (between the counters there is a 
polyethylene filter of 10 cm thickness), the graphite target 
(with magnetic shield), and of a telescopic arrangement of 


sointillation counters with CH,-~filters. The results 
Card 1/2 
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ASSOCIATION; 


SUBMITTED: 


Card 2/2 


obtained by the investigations ( n-p-e-decay) are 
represented in form of 2 diagrams, (Figure 3 shows * 
the absorption of the electrons originating from the decay 


of unpolarized u*-mesons; figure 4 shows the dependence of 

the asymmetry-coefficient on electron energy). The 

qualitative results of the energy dependence agree (with a 
margin of some few %) with those predioted by the two-component 
neutrino theory. The degree of polarization of the p-mesons 
was determined as amounting to 0,81+0,11 There are 4 

figures and 13 references, 2 of which are Soviet. 


Ob"yedinennyy institut yadernykh issledovaniy (United 
Institute of“Nuclear Research) 


March 3, 1958 
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AUTHORS; Balandin, HM. Pe, Moiseyenko, V. A., SOV /56~36-2-12/63 
Mukhin, A. I, Otvinovskiy, S. Z. 
TITLE: Investigation of v- “- e*-Decay by Means of a Propane Bubble 


Chamber and Scintillation Counters 


(Isslodovaniye n' - re e*-raspada pri pomoshchi propanovoy 
puzyr'kovoy kamery i stsintillyatsionnykh schetchikov) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 2, pp 424-432 (USSR) 


ABSTRACT: After the discovery of the nonconservation of parity in the case 
of weak interaction (Refs 1, 2) the results of a number of 
investigations of s-e-decay were published, which were carried 
out partly by means of clectronic particle recording (Refs 3, 4) 
and partly with photoemulsions (Refs 5, 6). In 1957 reports 
were published concerning also investigations carried out- by 
means of hydrogen- (Ref 7) and propane bubble chambers 
(Refs 8, 9). The advantages and disadvantages of these methods 
are discussed in short in the introduction. The authors of the 
present paper also used a propane bubble chamber for the purpose 

Cara 1/4 of recording particles. The present paper intends to investigate 
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positron asymmetry in the reaction t= -0*. The asymmetry 
found by the authors turned out to be considerably less than 
that found by other research workers. (Refs 4, 10, 11), who had 
also used propane for their work. The difference is explained by 
the difference in the purity of the propane used. A scheme of 
the experimental arrangement used ic shown by figure 1. The 

670 Mev proton beam emitted from the synchrocyclotron penetrates 
a lead shield and is focused by quadrupole lenses; behind a 
further shield is the polyethylene target in which the at-mesons 
are produced. According to the thickness of this target (70 or 


30 cm), the 1’ -moson beam deviates from the primary proton beam 


by 7 or 30°, and the *-mesons have an energy of 170 or 273 Mev. 
Behind a further shield, the meson beam is electromagnetically 
deflected and penetrates a steel collimator, which is let in 
to the window of the 4 m-concrete shield, which is lined with 
cast iron plates. The beam finally reaches a filter (at 170 Mev 
made from 29 cm Al, at 273 Mev 15.5 cm Cu) and finally 
penetrates into the bubble chamber, which is screened off by 
means of double-layer iron. The tracks of the charged particles 
Card 2/4 were photographed by means of a stereophotographic camera 
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fitted with a "Yupiter-&" lens (P= 5.24 cm). The chamber was 
filled with technical propane (80% propane, 10% propylene, 

6% methane, 4% butanc); the normal operational conditions of the 
chamter were: 62°C, primary pressure 32 atm, expansion 2.6% . 
About 5000 stereophotographs were taken. All plates were twice 
investigated. As a result of the first investigation, 6712 


+ + + + + 

cases of f-f- ec - and 4 - e -decays (as well as some 
doubtful cases) were found, and the second disclosed an 
additional number of 346 such cases. Figure 3 shows the angular 
distribution of the latter, which is found to be independent of 
. Investigation of the angular distribution of A’ mesons in 
4107 cases of w'-decays gave a result which is shown by 

figure 4. The angular distribution of positive muons in 
"doubtful" cases is shown by figure 5, as N(f'). The results 
obtained by the investization of the angular distribution of 


positrons from the y= o*-decay e( nh) in 5252 cases is 
shown by figure 6; figure 7 shows the corresponding result for 
doubtful cases. It was found that the angular distribution of 


Card 3/4 je -mesons is isotropic, whereas positron angular distribution, 
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if described by (1 «2 cos Wh), is characterized by 


a= 0.716 = 0.035, a value that is much lower than those 
obtained by others. The authors further investigated asymmetry 
by means of scintillation counter experiments (Fig 9) in order 
to find the reason for the low a-velue. It was found to be due 
to the difference in the desree of propane purity. 

A simultaneous analysis of the data obtained with propane of a 
given composition was carried out by means of a bubble chamber 
and scintillation counters, and resulted in A (1-Wg)=0.7820.26 » 
where Wo denotes the depolarization probability of At -mesons 

in graphite and A a fundamental parameter of the neutrino theory. 
The authors finally thank B. MN. Pontekorvo fcr supervising work, 
M.Ya. Danysh, A.A. Tyapkin and N. A. Chernikov for their help and 
advice, and R.M. Ryndin and S.M. Bilentkiy for discussions; 

they further thank B.S. Neganov, V.A. Zhukov and B. D. Balashov 
as well as V. Trifonov and G. Murin for taking part in the work. 
There are 9 figures and 17 references, 7 of which are Soviet. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy 
(United Institute for Nuclear Research) 


SUBMITTED: August 28, 1958 ; 
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ACCESSION NR: AP4037616 S/0056/64/046/005/1919/1920 


AUTHORS 3 Zinov, Vv. Ge: Konin, A. D.; Mukhin, A. Le 
TITLE: Transfer negative muon from a proton to carbon 


SOURCE: Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1919-1920 


TOPIC TAGS: muon, muon trafisfer, muon K capture, carbon, poly- 
, ethylene, x ray line’ 


‘ ABSTRACT: The transf:r of muons to only excited levels of a Zu-mesié 
atom with further cascade transition of the system to the ground 
‘state, followed by emission of a K-mesic x-ray series, which can be 
useful in the study of reverse mesic-atom processes that occur in 
compounds or mixtures containing hydrogen, was investigated by com 
paring the intensities of the K series from mesic atoms of carbon, 

“ produced when negatively charged muons are stopped in carbon (graph- 

ite) and in polyethylene (CH). The data indicate that if it is as- | 
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sumed that the probabilities of the muons landing on C and H are 
proportional to their charges, then the muons which jump over from 
the proton to the carbon in the cascade transitions give a K-mesic 
x-ray series whose intensity is 0.98 + 0.03 of the intensity occurring 
:in the case of direct landing of the muons on the carbon. “The - 
_authors are grateful to S. S. Gershteyn for discussions.“ 


‘ ASSOCIATION: Ob“yedinenny*y institut yaderny*kh issledovaniy 
. (Joint Institute of Nuclear Research) 
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Transition of a negative Af -seson from a proton to carbon, 
Zhur. eksp. 1 teor. fiz. 46 no.531919~-1920 My '64, 
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ture, the reactive agent should be used immediately after its preparation, The 
polished section surface is to be washed with alcohol, The section is placed into 
the reactive agent at room temperature for 15 - 30 sec, Experimental etching of 
welds, additionally alloyed up to 5.2% Si, to 23% Cr or to 1.2% Si and 2% V con- 
tent, shows the suitability of the reactive agent for etching, if fer.ite and 
other phases are contained in the structure, The use of an agent containing or- 
thonitrophenol reveals distinctly the distribution of secondary phases in the 
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austenite base, The determination of each structural components must be performed 
by other methods, There are 2 figures, 
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